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ABSTRACT

In this study, the physical characteristics of steel-wire sound absorbing materials with different thickness and bulk
density is experimentally obtained in terms of the porosity and specific flow resistivity. Based on the experimental
results, the following conclusions can be made. The porosities of steel-wire sound absorbing materials are smaller
than those of general absorbing materials, which are inversely proportional to the volume densities. For the porosity
measurement with a good accuracy, the dynamic correction based on the system compliance should be involved in
porosity measurement, In addition, the flow condition for the precise measurement of the specific flow resistivity of
steel-wire sound absorbing materials should be limited in the laminar flow region.
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Fig. 1 Experimental setup for porosity measurements.
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Fig. 2 Experimental setup for flow resistance measurements.
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Table 1 Steel-wire absorbing materials used for this study.

Steel wire No, No.l No.2 No.3 No.4 No5
Thickness, { {(cm) 23 25 42 49 6

Diameter, d (cm) 49 49 49 49 49
Density, o (g/cm® )| 1453 | 2164 | 1465 | 1613 | 0999

-1245-



3. @08

31 3328 A
FsAY F358E A&7 98 Fig. 33 2o
o] F71A7t FHE °]dFH<Ud WHAE s B
712 jo.
Piston

i

Residual Vokime V,

vvvvvvvvvvvvv

xxxxxxxxxxxxx

Fig. 3 An idealized system for measuring porosity of porous
absorbing materials.
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Fig. 4 Calibration of the porosity measurement system.
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Fig. 5 Measured porosity for test sample of porosity 37.7%.
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Fig. 6 Volume change(input) vs. pressure difference(output).
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Fig. 7 Measured porosity with the corrected volume change
for steel wire sound absorbing materials.
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Fig. 8 Relationship between the average porosity and volume
density for steel wire sound absorbing materials.
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Fig. 9 Specific flow resistivity vs. Reynolds number.
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Fig. 10 Relationship between the flow resistivity and volume
density for steel wire sound adsorbing materials.
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